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(54) Method and apparatus for manufacturing a tyre 



(57) Means (1 5) for measuring deviation measures 
a vertical deviation of a green tyre from circularity while 
the green tyre is clamped by a green tyre building drum. 



The green tyre to be formed is shaped into a complete 
circle according to the measured value by means of a 
transfer ring for the tread ring. 
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Description 

This invention relates to a method and an apparatus for manufacturing a tyre. 

In a general method for manufacturing a tyre, a tread ring building drum arranged to provide a tread ring oomprisas 
s segments arranged in a circumferential way and which may be reciprocated in a radial direction to hold and carry a 
tread ring from the tread ring building drum to a green tyre building drum. At the green tyre building drum the tread 
ring and carcass are united together to form a green tyre which is subsequently vulcanised. 

If a green tyre has RRO (Radial Runout* i.e. vertical deviation from circularity). RRO still exists after the tyre is 
vulcanised, and the product lacks uniformity so that the rigidity of the tyre is uneven and reaction force when running 
10 on the road fluctuates due to the deviation from circularity. 

It is therefore an object of the present invention to provide a method and an apparatus for manufacturing a tyre 
wherein a tyre of good uniformity is manufactured. 

Accordingly, one aspect of the present invention provides a method for manufacturing a tyre in which a trar^fer 
ring comprising segments carries a tread ring to a green tyre building drum and said green tyre building drum unites 
IS said tread ring and a carcass ply to form a green tyre, characterised in that the deviation from circularity of said green 
tyre while the green tyre Is on said green tyre building drum is measured and the deviation is used to shape the tread 
ring assembly. 

Preferably the transfer ring segments control the shaping. This may be by the pressure appGed by each segment 
or by the time of release of each segment holding the tread ring. 

so , Ariother aspect of the invention provides an apparatus for manufacturing a tyre comprising a green tyre building 

drum, for uniting a tread ring and a carcass ply to fonm a green tyre and a transfer ring for holding and carrying the 
tread ring to the building drum, characterised by means for measuring the vertical deviation of said green tyre from 
circularity while the green tyre is clamped on the green tyre building drum; and means for correcting the grcten tyre 
into circularity according to the measured deviation. 

ss The present invention will be described by way of example only, with referertce to the accompanying drawings, in 

which: 

Figure 1 is a block diagram showing a first apparatus for a tyre; 
Figure 2A is a waveform chart; 
30 Figure 2B is a waveform chart; 

Figure 3 is a general view of the apparatus for manufacturing a tyre; 

Figure 4 is a schematic skJe view of a principal portion of the apparatus for manufacturing a tyre; 
Figure 5 is a schematk: illustration showing a stitcher wheel; 
Figure 6 is a schematic lllustratnn showing movement of the stitcher wheel; 
3S Figure 7 Is a schennatic illustratton showing a stitcher apparatus; 

Figure 8 is a schematic illustratton of a tread ring forming drum; 
Figure 9 is a flowchart; ' 

Figure 10 is a bkx:k diagram showing a secorxi apparatus for manufacturing a tyre; 
Figure 11 A is a waveform chart; 
<o Figure 1 1 B is a waveform chart; 

Figure 12 is a flowchart; 

Figure 13 is a bkx^k diagram showing a third apparatus for manufacturing a tyre; 
Figure 14A is a waveform chart; 
Figure 148 is a waveform chart; 
^ figure 15 is a flowchart; 

Figure 16 is a bkx:k diagram showing a fourth apparatus for manufacturing a tyre; 
Figure 17A is a waveform chart; 
Figure 17B is a waveform chart; and 
Figure 18 is a flowchart. 

so 

Preferred embodiments of the present inventkxi will now be described with reference to the accompanying draw- 
ings. 

Figure 3 shows an apr>aratus for manufacturing a tyre according to the present invention, and this apparatus for 
manufacturing a tyre is provided with a tread ring forming drum 3, a green tyre buikJing drum (a raw tyre forming drum) 
ss 4 facing the tread ring forming drum 3. and a transfer ring provided between the tread ring forming drum 3 and the 
green tyre building drum 4. This transfer ring 1 can be reciprocated along a rail 5 toward arrows A and B by means of 
a driving apparatus not shown in the attached drawings. 

A belt, bandage and a tread strip are assembled together shaped as a ring, so that a cynndrk:al tread ring W (see 
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Figure 4) is formed. As shown In Figure 8, the tread ring forming drum 3 comprises segments 2 arranged in a drcum- 
ferentiai direction at regular intervals, and the sagments 2 may freely reciprocate In a radial direction. 

The tread ring W formed by the tread ring forming drum 3 is taken from the tread ring fornting drum 3 using the 
transfer ring 1 and is carried to its green tyre building drum 4. On the green tyre building drum 4 the tread ring W and 
a carcass 50 (see Figure 5) are assembly together to form a green tyre (a raw tyre). In other words, the tread ring W 
sent to the green tyre building drum 4 is stuck to the surface of the carcass ply and consolidated by a stitcher apparatus 

30 as shown in Figure 5 and 7, and a finished green tyre is formed. 

The stitcher apparatus 30 is provkied with a pair of stitcher wheels (rollers) 31 which freely rotate and a cylinder 
32 which reciprocates the stitcher wheels 31 in the direction towards and away from the drum 4. The stitcher wheels 

31 move from a central portion of an outer circumferential face of the tread ring W toward a marginal edge portion of 
the outer circumferential face as shown by the arrows in Figure 6. 

Along with rotatk>n of the drum 4. the stitcher wheels 31 rotate on their edges arKi are moved from the central 
portwn of the outer circumferential face of the tread ring W to the marginal edge portk>n of the outer circumferential 
face, and the tread ring W is thus pressed (stuck) to the carcass ply 50. 

The transfer ring 1 . as shown in Figure 4. comprises a circular frame 6, segments 7 arranged on the frame 6, and 
an expansuyi and oontiactton mechanism now shown whk^h moves the segments 7 in a radial direction. The axpanskxi 
and contractkxi mechanism Is a mechanism, for example, a cylinder mechanism, which Is known In public and con- 
ventionally used. 

The circular frame 6 is mounted on a mounting 1 0 travelling atong rails 5, and the mounting 10 comprises a base 
plate 11 ai\6 a fixing member 12 for fixing the circular frame 6 on the base plate 11 . 

As shown in Figure 1 , this apparatus for manufacturing a tyre possesses means 15 for measuring deviation for a 
green tyre which measures vertical deviation of the green tyre from circularity (RRO: Radial Runout) while the green 
tyre is clamped (inflated) on the green tyre buikfing drum 4 and correcting means 14 for correcting the tyre into an 
accurate circle on the basis of the measured value. In this case, the correcting means 14 comprises means 16 for 
measuring the tread ring hokJing pressure of each segment 7 of the transfer ring 1 , operation means 17 for comparing 
the measured deviation and the measured hokling pressure for each tread ring, and controlling means 1 8 for arranging 
the pressure at which each segment 7 hokis the tread ring on the basis of the value determined by the operatnn means 
17. 

The means 16 for measuring holding pressure comprises, for example, a pressure sensor (for example, a distortkxi 
gauge) attached to a face of the segment 7 which face faces the tread ring. The means .1 5 for measuring deviation 
may measure lising the method for testing uniformity of a tyre prescribed l>y JASO (Japanese Automobile Standard 
Organisaton), vrherein an encoder detects a rotation angle input and distance is measured from a laser displacement 
meter every 45*. The outputs are fed into a personal computer. The controlling means 1 8 operates the al>ove-mentkxied 
expansion and contraction mechanism and changes the armunt of expansion or contraction for each segment 7 on 
the tsasis of the holding pressure required by the operatkxi means 17. 

When the qreen tyre has a waveform (a primary waveform) of RRO as shown in Figure 2A, the tread ring holding 
pressure is arranged to have a %vaveform (a primary waveform) as shown in Figure 2B which corresponds to the primary 
waveform of RRO of the green tyre shown in Figure 2A. This is because the RRO of a tyre being manufactured is 
influenced by the tread ring holding pressure of each segment 7 of the transfer ring 1 and thus the Rf=IO of the tyre to 
be manufactured is improved by controlling the tread ring fielding pressures. 

Next, using the apparatus for manufacturing a tyre composed as descrit>ed above, a tyre is manufactured by the 
method explained betow. 

First, the tread ring forming drum is used to assemble a belt, a band, and a tread strqp and to form a cylindrk:al 
tread ring W. Next, the tread ring W is taken by the transfer ring 1 to the green tyre building drum 4. At this stage, the 
means 16 for measuring the hokling pressure measures the hokiing pressure at which each segment 7 hokis the tread 
ring, and the measured value is inputted into the computer of the operation means 17. 

Note that to assist removal of the tread ring W the tread ring W is held on its outer circumferential surface by the 
segments 7 off the transfer ring 1 and the diameter of the segments 2 of the tread ring forming drum 3 is shrunk. 

Next, the tread ring W and a pre-assembled carcass ply 50 on the building drum 4 are united. The tyre is then 
inflated by the green tyre buiMing drum 4, the RRO of the green tyre is measured by the means 15 for measuring 
deviation, and the measured value is inputted cnto the computer of the operation means 17. 

The operation means 17 compares the values of the deviation and RRO and deckies the holding pressures for 
the segments 7 of the transfer ring 1 in the next manufacturing process. That is to say, the RRO of the green tyre is 
Improved by selectively changing the holding pressure, and this improved the RRO of the tyre after vubanisation. 

According to the operated value, the expanding and contracting amount of the segments 7 of the transfer ring 1 
is changed by the controlling means 18. and each segment 7 is arranged to be held at the deckled pressure. 

In more detail as explained with refereru:e to the flow chart shown in Figure 9, first, the hoUing pressure is meas- 
ured, next. RRO is measured, and at this stage, an average value of RROs measure several times is caksulated. After 
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that, a next holding pressure is operated from the holding pressure and the average RRO. If the nrmasured holding 
pressure coincides with the next holding pressure, it is unnecessary to change the holding pressure, and if the measured 
pressure does not ecocide with the next pressure, the holding pressure needs to be changed. 

Next, whether the pressure was changed or nit is judged, and if not changed, the pressure should be changed, 
and if the pressure was changed, whether the process is finished or not is Judged, and if finished, it is the end of the 
process, and if the process should be continued, the process is repeated from measuring the holding pressure. 

The holding pressure is preferably between 1.0 kgf/cm2 and 4.0 kgf/cm^. The RRO is not sufficiently improved if 
the holding pressure is less than 1 .0 kgf/cm^, and if the pressure is above 4.0 kgf/cm^, the green tyre deforms In some 
cases because an inflation Internal pressure of the green tyre building drum is between 1.0 kgf/cm^ and 2.0 kgf/cm^. 

As shown in Figure 10, it is possible to arrange the correcting means 14 to posses means 20 for measuring the 
timing of each segment 7 of the transfer ring 1 to release the tread ring, operation means 21 tor comparing the value 
of deviatktn nrteasured by the means 1 5 for measuring deviatkm and the value measured by the means 20 for measuring 
timing and operating the next timing of each segment 7 to release the tread ring, and controlling means 22 for controlling 
timing of each segment to release the tread ring. 

The means 20 for measuring ttnrung is, for example, arranged to obtain change In value of a pressure sensor (for 
example, a distortion gauge) stuck on a face ol the segment 7 which face faces the tread ring and to detect the timing 
to release on the basis of this change. The controlling means 22 operates the expansion and contraction mechanism 
descrit>ed above and expands and contracts the segment 7 on the basis of the timing operated by the operatkxi means 
21. 

If the RRO of the green tyre has a waveform (a primary waveform) as shown in Figure 11 A, the segment 7 is 
arranged to release at timing delayed from the peak P. of the waveform, or, as shown in Figure 11B, the waveform of 
releasing timing of the whole segments 7 Is arranged to cotnckJe with the primary waveform of RRO of the green tyre 
in Figure IIA. Because the RRO of the tyre being manufactured Is influenced by the timing of release of each segment 
7 of the transfer ring 1 the tyre to be manufactured is improved by controlling the timing to release the tread ring. 

To manufacture a tyre using this apparatus first, the tread ring releasing timing of the segment 7 is measured by 
the means 20 for measuring timing, and the measured value is inputted into the operation means 21. 

Next, when the green tyre building drum unites and inflates the tread ring W and the carcass ply 50. the means 
15 for measuring deviatkxi measures RRO of this green tyre, and the measured value is inputted into the operatkxi 
means 21. 

The operation means 21 compares and operates the value measured by the means 20 for measuring timing and 
the value measured by the means 1 5 for measuring deviatkxi. and decides the timing of the segments 7 of the transfer 
ring 1 to release the tread ring in the next step. Thus the RRO of the green tyre Is improved by changing this releasing 
timing, and this improves the RRO of the tyre after vulcanlsatton. 

According to the deckied value, the controlling means 22 changes the timing of the segments 7 of the transfer ring 

1 to expand and contract, and each segment 7 releases the tread ring at the deckled time. 

With reference to the flowc^hart shown in Figure 12, first, releasing timing is measured, next, RRO Is measured, 
and at this stage, an average value of RROs measured several times is calculated. After that, next releasing timing is 
operated from the releasing timing and the average RRO. If the measured releasing timing coinckles with the next 
releasing timing, it is not necessary to change the release timvig, and if the measured timing does not coinckle with 
the next timkig. the release time needs to be changed. 

Next, whether the release timing was changed or not is judged, and if not changed, the timing needs to be changed, 
and if changed, whether the process is finished or not is judged, and if finished, this is the end of the process, and if 
the process shoukJ be continued, the process is repeated from measuring the release timing. 

The segment 7 returns within a time lag of 3 seconds because RRO does not change arKi toss of time is increased 
if the time lag is above 3 seconds. 

The connecting means 1 4 can be pro^nded, as shown in Figure 1 3. with operation means 26 and controlling means 
27. wherein the operation means 28 compares and operates a difference between a wavefonm which is in opposite 
phase again a waveform of a vertk:al deviation of the green tyre and a wavefonm of a measured vertical deviation of 
the segment and the controlling means 27 controls the contractton and expansion in a radial direction of the segment 

2 of the tread ring forming drum 3 and arranges the wavefonm of the vertical deviation of the segment to be in opposite 
phase of the waveform of the vertk:al deviation of the green tyre. 

The measuring means 25 for the tread ring measures a distance from an axis (a centre) to the segment 2, and 
comprises a displacement sensor such as a laser displacement meter or a differential transformer. Furthermore, the 
controlling means 27 operates the above-mentkxied expansion and contraction mechanism and expands and contracts 
the segment 2 on the basis of the waveform phase determined by the operatton means 26. 

When the waveform (the primary waveform) of RRO of the green tyre is the waveform shown in Figure 14A, the 
waveform of RRO of the tread ring is arranged to be the waveform shown in Figure 1 4B, or, data of RRO of the green 
tyre is analysed upon occasion in order to form the tyre under an appropriate condition. 
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A tyre is manufactured using this apparatus for manufacturing a tyre as follows. The measuring means 25 tor the 
tread ring measures the RFO of the tread ring of the segments 2 of the tread ring forming drum 3. and the measured 
value is onputtsd into the operation means 26. Next, this tread ring W is taken out by the transfer ring 1 , and is sent to 
the green tyre buildlrtg drum 4. 

Then, when the green tyre building drum 4 unites and inflates the tread ring W and the carcass ply 50. the means 
15 for measuring deviation for green tyre measures the RRO of this green tyre, and the measured value is inputted 
into the operation means 26. 

The operation means 26 compares and detenminBS a difference between a waveform which is in opposite phase 
against a waveform of a vertical deviation of the green tyre and a waveform of a vertical deviation of the segment on 
the basis of the value measured by the measuring means 25 for the tread ring and the value measured by the means 
15 for measuring deviation for the green tyre, and according to the determined values, the controlling means 27 sets 
the expanding and contracting amounts of the segments 2 of the tread ring forming drum 3. Thus the RRO c4 the green 
tyre is improved by changing toa waveform of opposite phase, and this improved the RRO of the tyre after vulcanisation. 
At this stage. It is necessary to control the whole circumferential length of the segments 2 to be constant while the 
tread ring Is formed. 

With reference to the flowchart shown in Figure 1 4, first, the RRO of the segments 2 of the tread ring forming drum 
3 is measured, then the RRO of the green tyre Is measured, and at ihls stage, an average value of RROs of the green 
tyre measured several times is calculated. After that, the waveform of RRO of the segments 2 is turned Into opposite 
phase of a waveform of RRO of the green tyre on the basis of the RRO of the segments 2 and the average RRO of 
the green tyre, if the wavefomi of the RRO of the segments 2 is tumed into opposite phase. It is not necessary to 
change the phase, and rf rK>t. the phase needs to be changed. 

Next, whether the phase was changed or not is judged, arKl if not changed, the phase needs to be changed, and 
if changed, whether the process is finished or not ts judged, and if finished, this is the end of the process, and if the 
process should be continued, the process Is repeated from measuring RRO of the segment 

It is possible to control the green tyre to be formed under an appropriate condition by measuring the waveform of 
RRO of the green tyre on the green tyre building drum 4 Immediately after the green tyre is formed and controlling the 
segments 2 of the tread ring forming drum to be in opposite phase of this average waveform, or, by analysing data of 
the RRO ol Ihe segments 2 and the RFKD of the green tyre upon occasion. 

The segments 2 of the tread ring forming drum 3 move in a range of 3 mm because a protrusion of the green tyre 
turns into a depression and the RRO deteriorates if the range is above 3 mm. 

The correcting means 14 can be provided by. as shown in Figure 16, means 35 for measuring the pressure of the 
stitcher wheel 31 , operation means 36 for comparing the value measured by the means 15 for measuring deviation 
and the value measured by the means 35 for measuring pressure and deciding the next pressure, and means 37 for 
controlling pressure ol the stitcher wheel on the basis of the value operated by the operation means 36. The means 
35 for measuring pressure comprises, for example, an air pressure gauge. 

When the waveform (the primary waveform) of RRO of the green tyre is the waveform shown in Figure 1 7A, the 
pressure of the stitcher wheel is arranged to be the waveform-shown in F^ure 17B. which coincides with the primary 
waveform of RRO of the green tyre shown in Figure 17A. 

A tyre is manufactured using this apparatus for manufacturing a tyre as follows. The means 35 for measuring 
pressure measured the pressure of the stitcher wheel 31 . and the measured value is inputted into the operation means 
36. When the tread ring W and the carcass ply 50 are united and inflated, the means 15 for measuring deviation 
measures the RRO of this green tyre, and the measured value is inputted into the operation means 36. 

The operation means 36 compares and operates the value measured by the means 35 for measuring pressure 
and the value measured by the means 15 for measuring deviation and decides the next pressure. 

According to the operated value, the controlling means 37 changes (controls) the pressure erf the stitcher wheel 
31 along the circumferential direction. The stitcher wheel presses within a range from 0.3 to 3.0 kgfA:m2 When the 
pressure is leas than 0.3 kgf/cm^, the stitcher does not work well, and when the pressure is above 3.0 kgf/cm^, the 
RRO deterk>rates because the tread expands and wrinkles. 

With reference to the flowchart shown in Figure 18. first, a pressure is measured, next. RRO is measured, and at 
this stage, an average value of the RROs measured several tirnes is calculated. After that, the next pressure is operated 
from the pressure and the average RRO, If the measured pressure cx>lncides with the next pressure. It is not necessary 
to change the pressure, and if not. the pressure needs to be changed. 

Next, whether the pressure was ctiangsd or not is judged, and if not changed, the pressure needs to be changed, 
and if changed, whether the pnx^ess is finished or not is judged, and if finished, this is the end of the process, and if 
the process should bed continued, the process is repeated from measuring the pressure. 

The green tyre to be formed thereby becomes a complete circle by control of the pressure. 

Instead of controlling the stitcher wheel pressure as described above, it is possible to stitch using a cylinder as 
illustrated in Figure 7 and change a pressure of the cylinder by controlling the positkxi of the stitcher wheel 31 . 
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Described below is Experimental Examples 1 , 2, 3 and 4. 

A tyre manufactured by using the apparatus for, manufacturing a tyre shown in Figure 1 as the Experimental 
Example 1 and a tyre manufactured by using a conventional apparatus were examined on RRO and other values, and 
the results are shown in l^ble 1 . 



TABLE 1 





Conventional Exarnple 


Experimental Example 1 


RFV 


5.42 


4.18 


LFV 


2.B8 


2.51 


CX>N 


4-2.10 


+1.73 


RRO 


0,79 


0.40 


RRO of Green Tyre 


1.98 


0.99 



A tyre manufactured by using the apparatus for manufacturing a tyre shown in Figure 10 as the Experimental 
Example 2 and a tyre manufactured by using a conventional apparatus were examined on RRO and other values, and 
the results are shown in Table 2. 



TABLE 2 





Conventional Example 


Experimental Exarnple 2 


RFV 


5.42 


4.62 


LFV 


2.88 


2.78 


CX>N 


+2.10 


+2.Q2 


RRO 


0.79 


0.61 


RRO of Green Tyre 


1.98 


1.54 



A tyre manufactured by using the apparatus for manufacturing a tyre shown in Figure 1 3 as the Experimental 
Example 3 and a tyre manufactured by using conventional apparatus were examined on RRO and other values, cmd 
the results are shown in Table 3. 



TABLE 3 





Conventional Example 


Experimental Example 3 


RFV 


6.38 


5.99 


LFV 


2.91 


2.76 


CON 


+1.92 


+1.83 


RRO 


0.85 


0.67 


RRO of Green Tyre 


2.55 


2.01 



A tyre manufactured by using the apparatus for manufacturing a tyre shown In Figure 16 as the Experimental 
Example 4 and a tyre manufactured by using a conventional apparatus were examined on RFO arxJ other values, and 
the results are shown in Table 4. 



TABLE 4 





Conventional Example 


Experimental Example 4 


RFV 


6.38 


5.47 


LFV 


2.91 


2.82 


CON 


+1.92 


-•0.53 


RRO 


0.85 


0.74 


RRO of Green Tyre 


2.55 


2.18 



In Tables 1. 2. 3 and 4. RFV (Radial Force >^riation) is a component in a direction of a load. LFV (Lateral Force 
Variation) is a component perpendicular to a rotating face, and CON (Conicity) is a horizontal force which is applied 
regardless of a direction of rotation. 

The size of the tyres was 20S/65R15, and 1 00 samples were made, and the uniformity ^camination method pre- 
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scribed by JASO was used in each measurement. 

The uniformity date of ttie tyres according to the present invention was obviously Improved in comparison with the 
conventional method. 

Therefore, the present Invention provides a tyre of good uniformity with accuracy. Changing the holding pressure 
5 improves the RRO of the green tyre, and this improves the RRO of the tyre after vulcanisation. Cheuiging the release 
timing improves the RFO of the green tyre, and this improves the RRO of the tyre after vulcanisation. Tuming the 
waveform into one of opposite phase improves the RRO of the green tyre, and this improves the RRO of the lyre after 
vulcanisation. Changing the pressure of the stitcher wheel 31 improves the RRO of the green tyre, and this mnproves 
the RRO of the tyre after vulcanisation. 
10 While preferred embodiments of the present invention have been described in this specification, it is to be under- 

stood that the Invention is Qlustrative and not restrictiva, because various changes are possible within the spirit and 
indispensable features. 

IS Claims 

1. A method for manufacturing a tyre in which a transfer ring comprising segments (7) carries a tread ring (W) to a 
green tyre building drum (4) and said green tyre building drum (4) unites said tread ring (W) and a carcass ply (50) 
to form a green tyre, characterised in tfiat the deviation from circularity of said green tyre while the green tyre is 

2o on said green tyre buildfrig drum (4) is measured and the deviation is used to shape the tread ring assembly 

2, A method according to claims 1 , characterised in that the deviation is used to shape the green tyre into a complete 

circle. 

^ 3. A method according to claim 1 or 2. characterised in tliat the deviation is used to control the shape of the tread 
ring (W) t>y means of the transfer ring segments (7). 

4. A method according to claim 3, chaiacterised in that the pressure at which each segment (7) of the transfer ring 

(1) holds the tread ring (W) is measured; the vertical deviation of the green tyre from circularity is measured while 
30 the green tyre is clamped on said graan tyre building drum (4); and the next pressure of each segment (7) to hold 

the tread ring (VVO is determmed by comparing the measured deviation and the measured holding pressure; and 
the pressure at which each segment (7) holds the tyre rmg (W) is set according to the operated pressure. 

5. A method according to claim 3. characterised in that the tfrning at which each segment (7) of said transfer ring (1 ) 
3S releases the tread ring (W) Is measured; the vertical deviation of said green tyre from circuterity while the green 

tyre is clamped by said green tyre building drum (4) is measured; the next timing of the release of each segment 
(7) of the tread ring (W) is determined by comparing the measured deviation and the measured timing; arxJ the 
timing of release of each segment (7) of the tread ring (W) is done at the predetermined timing. 

40 6. A method according to claim 3, characterised in that the vertical deviation from circularity of the segments (2) of 
the tread ring forming drum (3) is measured; the vertical deviation of the green tyre from circularity while the green 
tyre is clamped by said green tyre building drum (4) is measured; and expanding and contracting in a radial direction 
of the segments (2) of the tread ring forming drum (3) to arrange a waveform of the vertical deviation of the segments 

(2) in opposite phase to the waveform of the vertical deviation of the green tyre so that the next tread ring (W) is 
45 circular 

7. A method according to any of claims 1 to 6, characterised in that the vertical deviation of said green tyre from 
circularity while the green tyre is clamped by said green tyre building drum (4) is measured and the deviation is 
utilised to control the pressure of a stitcher wheel (31) which is used to unite the tread ring (W) and the carcass 

so ply (50) in order to shape the green tyre to be formed into a complete circle. 

8. An apparatus tor manufacturing a tyre according to any of claims 1 to 7, comprising a green tyre building drum 
(4). (or uniting a tread ring (W) and a carcass ply (5) to form a green tyre and a transfer ring (1) for holding and 
carrying the tread ring (W) to the building drum (4). cfiaracterised by means (15) for measuring the vertical deviation 
of said green tyre from circularity while the green tyre is clamped on the green tyre building drum (4); and means 
(14) for correcting the green tyre into circularity according to the measured deviation. 

9. An apparatus according to claim 8, characterised by means (1 6) for measuring the pressure at which each segment 
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(7) of said transfer ring (1) holds the tread ring (W); operation moEms (17) for oonriparing the deviation measured 
by the means (1 5) for measuring deviation and the pressure measured by the means (16) for measuring pressure 
arKi operating a next pressure at which each segment (7) holds the tread ring (W); and means (18) for controliing 
the pressure at which each segment (7) holds the tread ring (W) according to the pressure operated by the operation 
s means (17). 

10. An apparatus according to claim 8, characterised by means (20) for measuring the time at which each segment 
(7) of said transfer ring (1 ) releases the tread ring (W); operation means (21 ) for comparing the deviation measured 
by the means (15) for measuring deviation and the timing measured by the means (2) for measuring timing and 
operating a next timing at which each segment (7) releases the tread ring (W): and means (22) for controlling 
timing of each segment (7) to release the tread ring (W) to coincide with predetermined timing according to the 
timing operated by the operation means (21). 

An apparatus according to cledm 8, char^erised by measuring means (25) for tread ring for measuring the vertical 
deviation of the segments (2) from circularity while the tread ring forming drum (3) f onms the tread ring (W); operation 
means (26) for comparing and operating the difference between a waveform which is in opposite phase of a wave- 
form of said veitica] deviation of the green tyre and a waveform of said vertical deviation of the segments (2); and 
means (27) for controlling the expansion and contraction in a radial direction of the segments (2) of the tread ring 
forming drum (3) according to the difference operated by said operation means (26) in order to arrange the wave- 
fonm of the vertical deviation of the segments (2) to be in opposite phase of the waveform of the vertical deviation 
of the green tyre. 

12. An apparatus according to any of claims 6 to 11, characterised by means (35) for measuring the pressure of the 
stitcher wheel (31 ); operation means (36) for comparing the deviation measured by the means ( 1 5) for measuring 
deviation and the pressure measured by the means (35) for measuring pressure and deciding a next pressure; 
and means (37) for controlling pressure of said stitcher wheel (31) according to the pressure operated by the 
operation means (36) in order to shape the green tyre to be formed into a complete circle. 
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Fig. 1 
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Fig. 5 
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Fig. 7 
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